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EFFECTS OF CLASS SIZE O KEADING ACHIEVEMEHTL

.

*I.  BACKGROUND

The Board of Lducatlon and Hadlson Teachers recognlzejgﬁat
the reading ability of pupils is 'fundamental to the learning

. process. - The Board therefore agrees to design a study to
examine the preponderant variables believed to be ‘associated
with reading skills. The study will be with a variety of
control groups from waridus. settions-of the City and shall
accormmodate the comparison of advancement of such groups with

. class sizes of 20 with class sizes between' 20 and 30, K-3.

" The study shall. be conducted for a.pericd not to exceed three
years. Teachers and- students participating in the study shall .
‘remain anonymous.;-At the conclusion of the study, the results
will be reviewed by representatives of Madison ‘Tedchers and
representatives of the Board of” Educatlon and zeconmendatlons
submitted to the Board of Educatlon for actlon

‘

The above guote is from the 1972 negyotiated agreemznt betwecn Madison

. Tcaéhcrs, Inc., and the Board of Education. The research, study which.

ensued -is the subject of this reporkt.

it is plausible to think that a student{s reading achicvement is

somehow related to. the size of the student's class. Aftcr all, fewver

‘people in the student's class means less competltlon for the teachor Stime

-~

and attention, which in turn might well have something to-do t7ith ‘how wall

"the student learns to recad. Of course, there are many other factors that -

seem to relate to -reading achievement ~~ innate student ability, farily
environment, teacher skill, etc. ~- but it is reagsonable to suppose, in
the absence of data to.the contrary, that class size is one of the more

important contributory variables$. Resgcarch studies have shown that teachers

report that thny feel better or feel it is casier to accomplish more in

-

. ' L. ) . - i P : - s - -
lThlS'report_ls.submltted in fulfillwent of jtem VITI.D.2. of the
Teacher's Collective Bargaining Agreement, 1973~74$

3
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"claqses. : : ¢

‘be made Aifferently.

-

smaller-sized classes. A plausible extension of these Findings is that

students might also learn more.. ' ' S e

¢
' .

If there' is also evidence that reading is an ared where achievement

levels are»higher when class size is lower in the ca:ly grades,-then this

- . L 2

has 1mp11catlons for scnool pollcy,,ance the alelty to read well is an‘

.important factor in lakter achievcment. Thus, if lower class sizes mean

hlgher readlng achlevemmnt it would be in the begt 1nterest of qtud;n &

4 5

to ensure that their develoHﬂeng not be hardloappcd bj overly large
0 :

t

.
.

m"u:lbnt achlevement is not the only factor to be con31dergd here.

' Madison is a city With:@eclining‘schcél enrollments; future projections

+
J
]

"

[l

%re'for the trend to continue. Declining enrollments, unless c¢loss

are recduced, means fewer tea chlng jobJ. Madison.is also a city with a

teachers' union s1m11ar to many communities aLound Lhe country. Tt is //TT\

natural for a téachers' union to-look out for what it perceives.to be the
o : i ) - ‘

best interests of its members. And, l1ike most other communities, Hadl on

o

s also a district with incrcasingly scarce financial resources. Vecreasing
class size means a larger exoendlturc per pu011 Coupled with an educa-

tional budget'tﬁat does not keep pace with inflation ﬁhis means the Board

of Education has both econonic as well as academic'concérns._ TE high per- N

pupil expenditure and low7er class sizc go hand in hand. with ‘higher school

B

achievement, then the cconomic burden might beé borhe more casily. However,

if class sizé has no relation to student nchlovcm mt, then decisions might

-

All of these previcus factdrs should be congidered when revicewing the

hackground and outcomes of this study. In cumnary, the study was Aample-

.

mented for bULM volitical, econonic, and rescarch purpdses,
I ' I I "

\
.




" TI." PREVIOUS RESEARCH FINDINGS ' : o o S

Flrst of all other res arch 1s ‘not helpful if it cannot be Jnnerallzed
to the Madison situation} 'Although there.is a considerable body of researcn<"
' dealing wdth class s%ze,ageneralizing from comoarisoné among-studies.is often
S L '.drfficult because of.differences betééen the studies: _grade:levels inves-

<tigated subject matter, deflnltlons of "large" and "small" class sizes,

“the thlng belng measured (teachlng style or student achlevement), -and

direction of results((did lower: class size havela pos;tlve or a negatlve;--

effect dn-whatever was being measured?).

»

If there is-any single conclusion to be drawn concerning the outcomes

of research on the effects of class size, it is.that the results are incon—w'

-

sistent._ For eXample, Flinker (1972) studled gains in mathenatlcs and

'1angu ge arts skllls in one large and two small classcs., His results showel

tnat largor galns, in both subjﬁct)areas, occurred in.- thc largo class thau
in the‘smallcr classes. "But it is not meanlngful to generallze'the results

of this study to the Madison situation for at least two reasons: his study

Kl

invoived- seventh graders and his definition of "small" class size (34) -
' ' o ' o B .

would be'large in Madison. There Wwere other confounding'factors, prominent

aimong wh;ch was the fact that the department chalrnan -- mast probably a

hlghly skllled and expﬂrlenced teacher —- tauqht the large. gIoup, w;th the

help of an assistant, while other ‘teachers taught the "Smallexr® groups

_aione.”

In another study, Baloyf(1967).showed that.there'was higher réading

. achievement in small'ciasscs in‘first and'second grade, and theibenefit

secmsd to be cumulati;e. Horeover) thefdiffcrcnceslseemed to stom from

achievement.gains of bovs ratner than of garls However, the nature of

¢

oo
0
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of arriving:at small srzcd Clauu S VS somewhat. unusual. The procedure
used was that control (largeeclass) tcachers.taught'as7usual with an

-average class size of 30, and Cchrlm"n -al (small- class) teabhﬁfu split

thelr classes (average size also 30) 1nto two halves of .15 each, and

taught Yeading to one half before the others came to sqhool in the mornlng

'.fand to the second half aftcr the f1rst group had left in the_afternoon.

k3 ¢

It would not be’ approprlate to generallze Lhe results of this study to

=3

'the s1tuatlon in Madlson unless the school day here were similarly adjusted:

a shortened day for puplls and/op\a lcngthened day. for teachcns.

These two rcsearcn studles have been sclected becauso the rcsults

lead toward opposite conclusions ‘and because neither study's flndrngs gan

»

alegltlnately bc applled to Madlson The same situation seems Lo hold For

most of the vast qu1nt1ty of clas size research, of .which there arc several .
reviews. . ' S c ‘ ¢

One of. the better’ﬁnown of these was"conductediby Blakc_(l954) who

rev1ewed all thc studles deallnj with class size that he could locatev

‘ -
of thcsc 267“studlcs, 22 met Blake s Crltcrld dealing wLLh adoqualc rescdrch

desién, and of these ll used student achleveﬂent as fhc outcom varxaole

: being measured of thhse 11 StudlCo, flve upDorLed the hypothsLo that

>

1

-small clasSes produced hlghcr achievement; the other HL\ aiad not — in fact,

three’ of them favored large classes.

,According to Shlner s (1973) 11tc1afurc revxcw, Amcrrcan stndlcc done

. . [ . » . . .
since then often favor smaller clas: sizes, whoreas .overseas studlcs solldly

favor large classes. A recent literatuce review by Shapson- (1972) reaches
. ) o' o . . : E -
'the‘conclusionn“the-issue of class size is much more complex thuu'appeérs

at first glance ... By faL1Lng Lo conLLul ror (Lho nnMeroun variabloes
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involved) ,

incong lernL 1ﬂ<ule hnrﬁ

baon obLALned'bﬁtwecn “Ludxg; qnd
difficult to get to the heart of the effocts of.élqsé:r'"
In a lltpraturg review bf huLphy (197 ), thé'dlrcctxon of vezult
1ncohsi§tehtl y

size itself (p.2)

aro

The hyooth@sxs that small class sizes- produc; supanor
student achievement isﬁnot often‘supported

<

One ‘hypothesis concerning pupil achievement that does seem to have

evidence Lo qupport it 1is that for certain population subgroup

economic strata

. ;
ordlnarlly mﬂet w1th high success in public schools'f4;urbah'blachg, for
cxamplv, or those m1th rather low_IQ scores, or those from lower socio-—

'
,

o

-~ gmallexr class sizes do possibly benefit achievement.
P : .

Subqtantlatlon for thts hypoLhnsis can be fohndyln Furno and Col;lpq (1967},
hurph/ (1975), and Shiner (1975) ’ﬂowavér, stnco_ﬂadison does ﬁot have
parLlcularly hlgH p*opo*tlonq of any of these subgroup;, one qhould not
gcneralize'tq Hadi n'é-éitﬂation;fnom these tcntatlv; findings except
pcrhépv iﬁ_indi?idual scho51 situatioﬁa. |

"ALL this is 3

not to say:that“clas

size has
nS
ize ==

no effect at all
thing, achicvement seems to be better at exbtreme ranges of small class
five or le

For oncv
(ttoody, 1972). Smaller cla
a posifiv Cffcct in two other :

ass
instructional proc"SD

size also secems to have . .
arcas: ° teachﬂlv' attltul s and clas 5100Mm
these statements,

.of s

B

several literature review

. 1975; Shapson, 1972;

Tnera is a good deal of_recént research to oupport

s (Blake, 1954;

The 10aﬂer is re I:'c,rr-v1 to studies by Olson (1970) or any
aviows i Héim, 1972;

ﬂmoleton,
report- deals

MoK

1972;

sKenna and Olson,
Vincent, 1969) . However, this
i
'ith the relation hetwz2en class size and puplls
achievement, and hence such variables
feelings

reading

as clacm oom cnﬂru.m.mt or
will HOu bao COH.Jd'J"'l altizou

teachers!
"1 the urfect' on then m y wirll be
Cimportant. o

O
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In summary, two quotes are offered:

- I conclude that while reductions in class size can olten.be
justified in terms of teachers' sanity, pleasant classroom atmo-
sphere,” and other advantages, they are hard to jastify in teems’
‘of test scores. (Jenks, 1972, p. ©98)

Further: . ,

‘One main conclu51on is that rescarch flndlngs are relatlvnly
.= clear and consistent on the fact that benefits 'to students of
' minor changes in the pupil/teacher ratid are non- exis tent, or at -
-.b;st.so small as to be non-measurable. - It has already
. pointed out thdt there are significant benefits’ to teacﬁexd,
. however. The issue remains a controversial one . then, but one in
. which the approprlatc policies of school boards and dcpartmcnrs
_of education are fairly clear in a time of fiscal belt-tightening.
Naturally, teacher: will and should oppose (policies of increased
class.size), in their own interests. But it is clear, from the,
ev1dencc cited above, that this opp051tlon cannot ratlonally be
based on ‘the quality of education, or the. consecyuences for student
achievement ... (Coleman, 1966, p. 10} . -

As a final note concerning the existing -class size literature, it

¢

should be mentioned that not ohly arc therc inconsistent findings among

.

individual studies, but there are disagreements even among those who -
-summarize from reviews of the literature. "The review by McKenna and

vol 5011 (1975) states'"students'learn the basic skills bétter and master

more. snbjcct matter c0ntent when teachers have fewer rathcx than more"
.

students" (p. 31). The review written by Ueim (1975), on the other-hand,

states "...there seems to bPe little c¥idence to suggest that, within -

- - N | L
- fairly broad limits, cldass size ... has any general ?ffeqt upon (achieve-

’ . . . [ . ,
ment)..." (p. 101). These somewhat antithctical genéralizations are not
~ . ) | H .
: : S : .o
each based on a single study. Each review has oVer ﬁo entries in its list

of references.. Yet a compaLI son of thase two Jm“ortant, large-scale,

4

contemporary reviews comes up with the surprising reshlt that there is'no

overlap between the tvwo lists of references, even though each review

cites. three or more distinct research bullctins from the same rescavch

b



4
institute.. This finding is somew nat lese surprising, pervhaps, if on2

. - ) -' . ’ s ' . - AT
recalls that the whole topic of class size 1s political and economie.
AY N -

It should be mentioned thalt the flrsr YOJIOW vas puh11oh ~d, by a natioral

.

reviewers of the research literature are biased.

teachers' organization while the ""cond was the product of a group Rncly
.. . . . - N i ’
more- closely allied to school adainistrations. It appe~cs that even

XIII. THE PLAN AND ADMINISTRATION OF THE STUDY

- first yecar, to somaone outsids the'public schools altogethier. We therefove

Pursuant to the negotiated agregment quoted at the beginning of

thls reporc, the task of carrying out the study was. as slgn;d to the dudlvon

Metrdpolitan»School District's Research and Developmanthepartmént.

) . 3 - 3 - « - ’ . . . - - -
Recognizing the sensitive mature of the situation and wishing to avoid’~

any possible’charjes:of.bias or faVorism,.it was decided Lo glVo the

respo b111 ty -for the ovcvall pldn, as wvell as its adminlstration in the

v

called upon a professor at the University of Wisconsin. He agicod to

undertake the supervision of the project, and delegau(d the vajor pnrt or
the task to a candidate for a master's degrze in'educational psvcholo;y.
§ . N -

This plan called for information toib2 gathered on a number of

varlables, such ones, as sex, socioeconomic status, rcading achicvensnt,

"intelligence,/attLtuﬁc—cowaLd—rcadlng, pirenc und tcachcr varldble and

averagea cli / sizes of the pupils. The variables are defined in dotail
in SeuthQ v of th1<' ooort. .Tha data was collected at. three separate

times, at h_; end of each of the tl @ school years: 1973—74, 1974275,

ERIC
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and 1975~
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Alth.ugh attempés wore made to have everything go-ﬁmoothly,'onn gan
. . . " o -. ) ! . - . oL .
expect difficulties to decur in any such longitudinal study, and, ecapecially

one borne in ‘such a sensiltive, political--economic context as Lhwe prasent
: study. There were particularly difficult problcus with getliing the stuly

underway. Madison Teachers, Inc. had asked the plan for the study be
submitted for their critique to a couple of professors in the field of
readiny. “Due to delays from several sources, the critique arrived about

the'timé the first year data had startéd beinq:guthered. (Tf the data

collection had not begun, the study would have baen dciayed for é.ycar.)
In addition, some teachers felt that the recading test was an inappropriate

one to give first graders and.would render invalid results,- although the
test had been tried out on first graders across the country. Finally,
‘there was a lawsuit brought by parents againgt certain administratovs of
Madison Metropolitan-Schools for various.reasons, and il took scveral weeks
: . - / '
to get the matter resolved outside of the/conrt. ~
. , : / '
© . Alkhough the study did progress smoother after it had beoen undercway,
\, ) . . . .

.there were a few other problems. Because of budget and personnel limitations,
. : - 2 . . S )

the decision was made to ' ostrict the sample of students to those who -hail

been in either large or small classes the year before. -This had the effect,
of course, of cutting the sample size approximately in half, which meant
that the number of students in certain control groups was too. siall to ba.

Ny

analyzed. Fortunately, this procadure was not fpllowed for the third year,

which otherwise would have meant a further reduction in sample size. In

o -

spite of some of the pronhlons nentionad above, a quite uzoble shuple of ,

‘data was gathered and aozlyzed at Eha €nd oL Lhe third year. The rouwninder
“of this report examinzs the longitudinnl, theee-year daba,
: ; o : .

\

v

Q R, oo 1()i | ‘ . ' N L
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Iv. THE VARIABLES : o

<

As in all «reseavrch, the way one defines ' variables effects the way one
can' interpret the results.. In this study, the variables have the following
definitions:

Personal variables consist of sex .(malc, female); age, in months,

. ’

at entry into first grade; and socioeconomic status, as defined by a
f . . : . &

nodified version of Duncan

's Scale (Blau-&'Duncan; 1967). See Shiner
) /f , K

(1975). : o

Reading achievaement is defined as three variables, depending upon
the grade level being testeg{'=At'the erd of the first year, the California
‘Achievement Test, Reading Subtest,; Level 1, Form A, was given. At the end
o of "the sécond year, Level 2, Form A, of this tgst was given. Fox each Sf
) " these administrations, three raw scores were computed: vocabulary, cowpre- -

hengion, and total scores. The f£inal achievement data collected at the
B . .

end of the third year were raw scores on the Reading test of the Sequential

vt

Tests of Edqcational'Progrcss (STEP) , Form 4B.

. . ~

Intelligance v:ﬁhablcs were collected only during the first year,

using the~shprt'Form'Test-othcademic Aptitude, Level 1. Three variables

'%'. wvere gengpateé; a - language IQ écbre,-a non-language IQ scoxre, and the
tqtallIQ score. .

- o " Attitude measures were_collccfe twice. At. the end of the second
year; anbatéitudé—tpward—fcading test was administcrcﬁ; giviug.oné measure.

. “For the third year, a modified version of this test was adwinistered as well

.GI‘f 7 c L T . _— ; ;
as two cuestions regarding attituds toward reading. This yielded a total
GF Four attituds moasurcs. (See Rppondix ROy

o4
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times, once for each c¢f “the three grades. The class size of a student for

-=10-

PO

‘Parents' ratings of their children's attitudé toward reading werc

collected; seec Appendixlc..

. Teachers' ratings of their students' intercst in reading were also Y.

gathered; see‘Appendix C.-

Class size., the principal variable of interesl, was collected three -

a given school year was defined to be the average of the four quarterly. = ..

© I

enrollment figures for -that Student for that year. Note that this definition’

. yields a higher measure than if average daily attendance figurces are used,

'
N
\
‘ .

Stafistical summaries of all the measures are presented in Appendi% A. -/

V.. THE" SAMPLE

Before the analysis of the data is presented, it is usefml hackground

N . ' o .
to examine each of the variables finally selected in ‘the context of the -

sample to be anquZéd. " o o Co T }/
For the regéons discussed in Section.III, the samples of students /‘
: J . o _ . .

tested varied :during the three years of the. study, and the results are//ﬁ

/

I ) v . : ' .
tabulated in Table 1. Thesé figures represent the data which are of

$ufficienb quality to be analyzed. Since this is a lqngitudinal-studyL. T x

with students followed across three years, the lowest yearly sample sizc

is the theoretical upper bound on how many . students can be in the loﬁgitu¥v
L S _ - .

‘dinal sample; thus, the 850 students tested inh the second year determine .

Q .

ERIC
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" second year, plus many others who were not toasted during Lhe fivet.yecar of

the upper bound. - Taking into consideration the fact that. this number con- o

tains students who were now to Madison MHetropolitan ‘School District-.in the .

-« . . 4 n-.»: :
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'l / . . Teacher

[ —ll_‘

the study,,dn- would expect a large attennation of this upper bound.

Table 2 repre :hts_ﬁhisifinal, potentially usable, longitudinal sample
size of 517. Because this sample contains missing data on some students
on some variables, in actual‘analysis this figure of 517 usually sets

‘reduced to a slightly smaller numbar.

R ’

Table 1
. Yearly Samples

¢ - Year :
. 1 2 3
. Number of Students - 1708 850 1617
: Number of Teachers 78 | 42 . 84.
' Averdge number of 21,90 | 20.24 - | 19.25
Students Tested/ ) : .
Teacher
. i
Table 2

P

Longitudinal Sample

\. ) Year Ly e
) 1 2 3
. Number of Students - s17 | 51777 | . 517
Number of Teachers - 55 42 50
" xAverage nunber of -
Students Tested/ ©9.40 12.31 1Q.34. )

13
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. An important gquestion ls whether or not the students in the longitudinal
sample are rebresen;ative of s;udcnts in the generel Madisen éopulatiOnJ
i Since data were not cc 'acted on all Madison studentu, this question, of
course, cennot_be aefinitively resolved. But if she.small; loﬁgitudinal

_sample is comparable to the‘larger samples which were tested, especially
the large flrst and thlrd year samples, a fairly sound conclusion should be

possible. This analysis was accomplished by compar ing many of the varlablcs
~between the lon@itudinal‘sample and the larger yearly samples. Discrcpanc1es

R ‘ s ) . £y ‘ .
were found, but'they were only very slight ones. As an example, the average
total IQ score for the longitudinal'sample was '110.5, while that for the

total year - 1 dample was 108.6. Achievement scores were cgven less

discfcpant, to the polnt of belng insignificant. Similarly, small differences

werc found for other variables. No maJor dlffercﬂccs weve found for any
: . ;

variables used in the analysis, so that it is rcasonablc to conclu@c that

. R 8
the 517 students tracked for the three years of the study constitute a

¢ fairly good representative;sample-of Madison students:

=i . .

For a’ detalled comparatlve statistical d_scrlptlon of the ddua,
'-—‘"—"-*M“‘"'refer"'to"“Appendix"?\ < - - o : . T s e

B : \

VI. F U\LYSIS OF THE DA‘PZ\

The approach used .to explore and analyze thé three yeoars of date
collected in this study is a predictive approach. Resecarch questions are *
\nloLed by autcnprlng to angwer qLest1on in the format,'"Does knovledge

of parelcular ‘information enable one to anJLct a variable of 1nt010 to
- . ° ¢

Iﬁ'particular, in this study,.thc intercat is to find the best ways of
perICtlng thlrd—yoar reddlnq achievement scoras, as moas u10d by tho STEP

a
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test, given the othor variables on hand. It is of “special interest to

determine if knowledge of a student's class sizes adds ‘anything toward
predicting the third—year reading achicevement of that student.

.. The first step is to examine how well each of the variables, each -
standing alone, can predict éhird—year rehding-achievement.. Table 3
illustrates that examination by showing on a scale of 0 to 100 how.gooa

a predictoxr of the STEP score is each/éf the other variables. A rating

“

ofvloo represents_perfect,predictive'ébility,>and 0 represents absolutely

no predictive ability. < - ., =~ - _—

The prcdictors generally falL‘into'natural groups; making'it easy t%/

J ~

see which ones are the winners o;{the,prediction competition. In first

place arc the prior reading achiecvement variables; following in second

R ES

place are the teachers' ratings of studcnts‘;regding_achicdcment; and in
N / . . . . .

.

third place are the total and»language IQ_variables.

As can be observed, class sizé, by itself, is virtually a non—prcdiétpr

of third grade peading achicvement. Givén:this fact, one would not expect -

that further analysis would reveal any predictive utility, but, neverthreless,

» . ‘ .
it is imporfant to determine if c¢lass size, in combination with other

~ ‘e

.variables, is useful in predicting STEP scores.

o

This was attempted -in.the next analysis. The question asked was
Lo R ~

whether a weighted sum of a variety of variables including class sizes

s
.

would give more accurate predictions than the weighted sum without class

sizes. That is, given a variety of variubles, does knowledge of students’

) : . . . ) . .
; improwe the prediction of third year.reading achievement? - The

[

class size

o

" compirative analysis was performed using a weighted cun of the CAT-totals

for yeur ona and two, thc IQ total score, tegchors' ratings, the host

[ . - <

<
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Table 3 . . /
f“t: o ’ ' Predictors of STEP Scores ’ /
) . . Y, . . ‘ //
, . Rank . - Predictor . = ' ' Ra€inq* //
1 CAT-Total (vear 1) - - 48.1 /
2 CAT-Total (Year 2) 3 -47.0
3 _ CAT-Comprehension (Year 1) " 45.6 .
4 ‘CAT-Comprechension (Year 2) . 44.0¢
5 CAT—Vocabulary (Yea* 1) ’ 41.8
o 'CAT—Vocabuldry (Ycur 2y ", - 37.7
e 7 . ‘Teachers" Rating - Item 2 © 7 73002
8 - - Teachers" Rating - Item -1 26.1
9 - IQ-Total : . ‘ - 21L.3
10 I0- Language -; C ' 18.2 :' B
11, ' ,Parentq‘ Ratlng - Ited 5 17.6 .
. 12 " Parents' Rating - Item 2 7 13.6
T . SR R 19 - Non~-language,K - ' 10.7 -
i © "Attitude-Picture Test (¥(d1 "3) $ 7.2
b ' Attitude - Question 1' ] ~ 6.8 .
- > " ;
16 ' \ Parents' Ratlng - Iten 3 4.7,
17 . Attitude - Quastion 2 3.9
18. Socloeconomxc Status-’ 2.8
©19 - Parents'® Rating - Item 7 . 2.6 _
20 - Sex (coded tlale=l, Female=0) 2.1 -
. . 21 ‘_ L Parcnts Ratlng - Item 8 o o 2.0
e e g e R R (Ve AT 3f — : | : SR :
. 23 _. Attitude Picture Test (Ycar 2) 0.97
24 ‘Class Size (Year 2) ‘ - © 0.5 °
25 ;Pareqts Rating - Item 4 0.4
26 7 Pargﬁts' Rating - Item 6 - © 0.3 o
o .27 . . Class Size -(Year 1) 0.0
- . . 28 - Age ' ‘ ' . 0.0 .
¢ " *Ratings were. c01puted by squaring the correlation berveen theé predictor

variable and the STEP VHrLanlc, and then nultmply}nJ by 100.

-
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paréht ratiﬁg; and Ehc year thre; ttitude Picture fcst score.‘ then the
best wéighted sﬁm‘was computed using these variables and the threwo claés .
L:J sizes, Ehis ﬁeightéé’sum used as & pfedigtor.of STEP scores réccived a
-prediction rating 6f‘6Q.2 on a scale of O'to.iOO. Without the three class
siies} the best weightéd sum of the variables used as a predictor of STEP

scores was rated 59.6. This is only a loss of .6 rating points, démoﬁstrating “;

that knowledge of class sizes does not significantly improve the prediction

1 ) of'thifé yeér rgadihg achievement whéhvoéher variables are included im the :
predictibn. 'Since7the bestlindiyi3951tgfedicﬁqrf(year ghe'cAT total scoré)ﬁ
‘ﬁhad only glratiﬁg of 48.1, the use of several predictors in combiqqti%n is
a cdonsiderable improQéméht, bﬁt{class size'is not a vdriéble which contri~
. , ~ . . - o . A,
. butes té thelimpfoyement in:prcdictign. "
v Altﬁough class size, EEE.EEJ.doeS not add any siéngfiqgnt’inférmaFidh
towafd'predi;tingﬁthirg grade readipg apility,'tﬁeré still remains another ;'

- T - - .
guestion.: Do students who sperd their first three years of school in

. ) . L . . " . . ) . . . -
T © small classes.read better than the students who spend those years in large
& o - - B .

" classes? - The final part of the data analysis examines this questien.
. N - - . . y 1 ce .

=/ The first difficulty in answéring such a guestion, however, is deter-—

-hinihg a suitable definiticon of "small" and "large". The numbar of

students in a class one chooses to use in separating "small" from "large"

-

can certainly influence the outcome of the ‘analysis. In this”study,; two

- - . AN - ,

definitions were attempted. oo .

First, the School Board- had essentially proposed that "small" be

e S

& ! * . -
, defined’ to beo.cizes less than-or egual to 20. Unfortunately, out of. the
G b . i L 4 . s -
517 students in our analysis sanple, only one student remained in classes |,
i - - . N . . L
of size 20 or smaller for cach of:tha three years, and 401 were in classes
Co : 17 S
- [}
Q . s e : v ’

ERIC
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.larger than 20'for three years. Clearly, no comparison can be nade
between such groups. There are at least two possible explanations for .
such results. One, the échool Board was not aware that so few studonts

. are consistently in small (less than or equal to 20) classes for.grades

|

one to three; or two, tﬂe School Board's definition was based on aﬁerage
rdally attendance flgures; whlch would ‘be lower than enrollment flguro
which are what were. used in ‘this study. Table 4_showq the percentagc

dlstrlbutlon of students bj class size for cach ycar. Using year one and =

-two as estlmates (recall that mlddle range sizes. were excludeﬂ from the
: second year), 1t can be seer tnat only sllghtl/ more than 7 percent or

- . 4 ¢ . .

students aré enrolled in,classes-or size 20 or fewer."'

.

¥ In the light of .this, an'alternativa definition.was used&'_"small"

- would be'defined“asaa size lcss than oK - equal to Lho Tcdlan class size
~ . i \"
e for a particular year, and "lﬁrge" would be a slve largez th“n the yearly .

- median. © Thus, the "small" classes consisted,of students‘who were in’

- . .

average yearly enrollment slzes less than or equal to. mtalann of 23 60,

- .

23.66, and 23.24 for grades-one,,two, an&:three respectlvely. The "large"

o i~ . ek e i . L :
gLUUp“COnSTSbed of-those students 1nm¢lassms;zesuahqygmﬁhQSQnﬁlﬂul§§¢WMEQE§NM
"1 T l

glves elght poss1ble class s14e patLerns for the three ycals, and the .

analysms shon1ng mean STEP scores for each of thcse pattcrns is pres;ntcd

in_Table 5a.‘ Table 5b shows the same resvlLs sumnug}zed by nunber or

years spent in small classes. BN : .

_ Three .conclusions appear evident. from this analysis. First, there

is a slight trend toward lower STEP scores as the number of years spent -

Y >

in small classes increases.. Sécond, there"is 4 small but significant

R difference between the reading abilities of those students who spond all

pn

[ERJ}:" _ . . C PR o 18 . | ~. Oy
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Table 4

Distribution of Students by Class Sizes

-

. ‘ Year .
Size : . ' 1* - L 2% . 3%

16 0.9 0.9 0.0 - 0.0 0.0 0.0 "
w7 - e 19 1.8 :1.8l B N A AN
18 |10 29 2.9 4.7, 0.0 - 0.6

19 - | 0.0 2.9 4.1 8.8 1.2 1.8
20 - . | 4.4 7.3 . | 3.9 12,7 | 5.3 7.1
L 21 . 3.5  10.7. T 7.9 2004 |- 3.7 10.8
/{'_ ol a2 v et ome .} siel L30.0 20.1 - 20.8
. 23 | 8.3 40.2 L1657 46.7 - | 28.5  49.4 .
e . “24 |} 1e.8  e0.0 | 18.7  es.a |- 1500 64.3 7
s 17.6 . 77.6 L 7.3 72,8 . |- 11.6  75.9
26 | sq 8.7 | s 784 | 11.8° 876
'y 277 T 7.8 93.2 11.0  90.3 [ - 4.5 . 92.1

- 28 | 3.2 9.5 2:9  93.2 | 4.4 96.5
26" .00 965 | 3.2 -es4 | 1.8 983
30 | 0.0 - 9.5 g o.df” 96.4 . 1.7 100.0
31 | 0.0 9.5 0.0 964 - 0.0  100.0
o . 32 ©3.5 100.0 ' '3.6-' 100.0 .| 0.0 '100.0
=y - . o | / O B
] et e . I .mmewfwwwWww@wwwM“

-t . ' . . . - AR o .
) . - ) : 3 ." - h M 5 ; o v. ’ g -

*Left column for each year is #elatxve percentage;, right column is . - ,

cunulative percentaga. ./ C :

. . l: g . R .

4
.
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.. ~Table 5a '
STEP Scores by Patterns of .Class Sizes
For Years 1, 2, and 3
) " Numbexr of " Mean STEP
~ Pattern . . . - Students - Score

small, small, small’ 21 .  31.81.
;small,-smali, large : ‘ 76 . _-25.24

small, large, small . s1 . . 31.27
small, large, lafge o 75 ¥ ; 33.02:
lérge,-émall,vsmail _? ] 81 'J_ 28;7i

large, small, large - N . 31.26

large, laxge, small . - a2 . 28.50
- g_larggi large, latge _ 72 . ';34.15
- (Total) - ' 817 ot 300947
- . - .
o ' - Table Sb . v
- STEP Scores byvfears,spent>in Small Classes
Years in = . : Number of Mean STEP
v ", Small Classes - - Students - .. : Score:
0 L S72 34.15
1 o 186 . ..31.35 7
. 2 | 238 0 29.75 -
3 21 31.81




!

i

“three year‘ 1n_small classes and tbose wno cpend all thlee years'ln large

-

:classes. Thl-d, students:consistcntlyﬂenrolléd invsmall classes have lower

‘ 4

reading.abilities than“thosevconsistcutly enrolled in.large classes. This

o

© third -conclusion seems quite surprising.at first, because one would exwact.
, ; : e A : : oS One

students who are in small classes, in which a teacher can‘give more indi-
vidual attention, to learn to read better than students in large classes. .

”

.In'all_lihelihood,ihowever,.thisﬁConclusion is confused Wlth‘the probability -

“that many_students:who spend most.years in small classes are in-fact

~

enrolled in special education classes_because they need ‘special helpiin
-learning to read.
Alfhough this kind of information was not collected. for this study,

“an analysis was performed to determifne why students who are in small classes

: . s ; : s s . ; L
for the first three years perform worse in final reading achievement than
stuaentsiin largc classes,foréthree-years. Table 6 contaihs the results

of thls aﬂalys1s, whlch shows how- nany students are in small small, small

. ¥
o

, R )
or large, large, large class s1ze patterns, broken down by attcndance areas.

Note that all but four stdents ’n'the "small"” group attended schools in
the LaFollette Attendance‘Arca,,while‘all students in the "large" groupn

3

.___.__ﬂ_mattcndgd the V, A_ea.“ Notice also that the mean IQ for the LaFollette

2x

N

\! »

¥, -

O

ERIC
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' ehroll‘in small classes would be expected to perform Worscuthan those

"small" group was lO 5 p01nts lowel than the mean IQ for the West "large

group. Thls should be. 1nd11ect evlcence that students who - cons 1stently_

ontlnually enrolllng in lalgc classes.

)

P
W
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. Table 6 .
STEP Scores bylAttchdancé'Area
For Small vs. Large Classes®
B L Mean STEP I0 -
. Area Siza** N Score Total
- —_ —_— A
) Memorial small 3. - :32.33 -
large: . 0 - -
West _small -~ - 1 44.00 -
‘ . larxge. 67 34.58 111.3
‘LaFollette small 13 29.69 101.8
- large 0] - e
East | . . small 0O - -
o - .- large: . .0 < — — noo-
s (Tctals) = . 84 - - 30.94
. *Thare a@e.somg‘diéérépaﬁcieévbétweenAthisﬁand.Tablg-S since
| attendanc¢ area data ‘was not”évaiiableronvall.the.studentﬂ in
the analysis sample ! . : : _
" *%"gmall" means students were in small classes for all threefycars;
and similarly for “ldrge" . : i '
EY ' . v /{;
s ’ o ‘ I .
: "J ’ '\'-;-.«_m—,,,‘—( -
; . - =
>
.‘ ~ N
% ‘.
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-~ 1is alsq-éoqfopnding the analysis. =  _

. Voo o ) : B v . T s . .
~ return on the investment in .terms of a very small gain in reading achieve-

ment scores. As Shiner (1975)

oy e

To summarize this analysis, it should be concluded that differences in -

' reading achievemant -between students in consistently small class patterns .

and those in consisténtly large class patterns is not due to class size;

it is most .probably due to different intelliggﬁcc levels. It was -not

’

possible to control for this effect, since- there are: too few- students in -

this "small" group. ‘Also, the attendance area 'is andthcr varidble vwhich

~—.

Two ‘final observations should be made before leaving-fhe‘analysis.

From Table 5 one can -xreadily compdte?ﬁhat 18-percent of rladison students.

{grades 1-3) are contintally enrolled in either small or large classes, and .

‘less than 5 percent are continually enrolled.in small classes. HMost

BN

students are enrolled in nmixed; small-Iarge class patterns. Since most’’

grade onc to.thrce'étudqnts vho do -enroll continually-in small or large -

clastes.do so in the LaFollette or West Areas rq§péctive1y,,this pattern

Co ., .
i; not. typical of thg:othep attén%éncé-diéas.", o ' ' .ot
-'fﬁe rdsuits}p;eséntéduin thélpféscnt’stﬁay'aré”in'genérai cor#obdrétcd'r

by the analysis that Shiné£ (1975) p;rfé;m;d_én Lhé first §eaf'QqEQ. She
ﬁound“o@ly,lriQial effects that clas; si;e hdd_gn firgt vear ré#din; achieve— ‘
ﬁent,,with a possible exceptioﬁ for.chiiarﬁn of Qiﬁe.cgllar WO:RC:SJ and_éven

W

these cffects appeared to be quite unsubstantiql{_ S fI:T”
It would appear  that if class size ‘effects ‘are to be found, it will
RN N "

. take quite an extensive .search to find them.. Even'iﬁ]théy'arg found, it

seems probable they will be quite small, and then the question is raised
as. to whether the cost involved in implementing small classés is worth the

u

concluded after analyzing the first-yoar
A 1 ) - . . : - )
data, "Acadoriic achicvewment rescarch could be done wore profitably in an |

area other than clans size ..." .

..v. S . S . .J
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. , : . i
. ; . | i
‘ 1 A study was conducted to determine the effects of class size on Leadlng
: b achievement fordgrades one”to thres. A th16ﬂ~ycar longltudlnal‘samplc of

- S \

|
517 representatlve Madlson students was constructed from gathcr%ng sugh-

|
/ ; . . - .o,

data as . readlng achievement; IQ; attltudes tovard—readlng neasure ; parents'

and teachers' ratings of student 1nterest in readlng,‘sex, age, and socio-

v

economic data; and'average class sizes. Scores on the STLP test at the

énd -of the third grade wére used as a criterioa of final reading‘aChicvement;
“*The following results were found: ' : _ . . :
- . . . :‘ ] ' . . . . . -.‘ N . ' “\v‘;.

o -

1. The best 1nd1v1dual prcdlctors of flnal readlng achlcvement wvere .-

.

"~

L priox reading~achieveﬁént measures."Tne spvond and thixd bc t pred1ctor°

were teachers' rgtings of student interest in readjng, and IQ, respdctivelyg "

. IS . - . ' R . L . B *
. . “ . ,

Other variables, such as some -attitude-toward-reading measures and.some J -
o ’a,.'" - v e K ’ - ¢ . T .'_.v -

”ﬁ parents '“ratings.were not as good, but still significant in predicting

[t

. reading achievement. . e
' 3. g CT,

2. .Class size, used alone, is.virtdally_nqn—predictivé of treading
) . A . . . . . - . M \ - .
- = ‘achievement '

0 . .

3. A better'way'of'predicting tHird year reading™achievement is to
use-a welghted sum of varlous vallaal S _Rrior reading achievement, . .
e 'teachsrs' ratings, IQ, a-parcnts' ratlng of. students inlterest” in rcading,

“and a third éradc-attitude—toward—rnading measuré;

u

4. Class size dld not contrlbutn slanflcanLly to the pxcd;ctxnn of

= .

f£inal rcading achlcvnmcnt when used 1n con>1ndL10n with the otheox vara ablcs.

-

El{lC L T
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— 5. Defdning. a "small” class as.one enrolling 20 or fewer students,
- \' b P . o B ' . ‘ ' . o
. ant a "large" class as one enrolling more than 20 led. td an impossible

comparison bstween small and large classes because only one of the 517 -
’ P . T, o . N , T L

sampled. students enrolled in such "small" classes for three consetutive
: years."TZOI of the 517 wéere enrolled in three consecutive 91drge"'c1a§ses.)

:

Y.

- : by . K] )
" 6. -Using that definition of “small" and "large", it is estimated

that slightly more than 7’percent;of grade one, two, and three students

were enrolled in "small" classes during the years of this study »

'

- H“ ’ An alternative definition of "gmall” ‘and "large" was'uSed, selecting

N - . -
A " N

the median class sizes for the thrce years -as the division point.  The’

K . " :

~. : .pumbers*were_approximately 23 to 24 enrodlled students ﬁér ‘class. This led

‘td the following conclusions: .- e ' o s

-~ - -
i
'
s

7. There is a slight trend toward- lower STEP -scores as,the number
. ’ / u : ST . g o
. ’ i . il .

of years in small classes increases. - . ' _ ¢

. .. . = . . T

- . . : E
. . - . -

\ :

e 8. There is a shallJbﬁé significant'differcnce between' the; STEP
- L Ty e o ' . '

scores-of those students who spend qlltthree years in small classes and
) . . . ) E 7

those who‘spendlall three years in large classes. ” ' L ]

. . .
s - . b RO

T

9. T This d¥fference is in the direction of-students—in-contindal

. . . - E) . . . . - 3 N ‘. B
“small classes having STEP scores lower. than those ih continual large .
‘. classes. s T . _— ; - S

10.- Tﬁé conclusions reached in @95 (8), and (9) were most likely

.a result of, not differcnces in class.size, but differences in IQ.  Students

.with lower IQ's appear to enroll in.more smaller classes than those with

" higher IQ's. This probably represents the effects of the special educa-
< . ) K 3 ’

tion programs in iladison. ' S S . /

ERIC - T R e
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f ' 11.. Host students who are in pércnnially small classes are in thg
LaPollette Attendance Area;. most whotmnprol 'ihxnortnnially~large classes el
) - ) N o ) . ) \\ c . ,
are in the hest Area. Othcr attcnuuncc areas have few such percnnially : o
lasses, students’ in the other areas tend. to enrold in ~ .

small or large c
mixed patterns of small and large classes.

i
. It is importart that one interprets these conclusions rather cautiously.
Because of the results described in (10) and (11l) above, it is-impossibie
to know if placxng ctudent in-generﬁlﬁ in smail classes, gradcc one té
three, would have any effect on- thelr rcadlng achxevement scores. - So,
whether small classes in the early gEades can. boovt re dlng acnlevemcnt RO
cannot be dcternlned from the recent ehperlcncc of Madlson '-;rcp01itan %;
School DlStrlCt. A conscrvatlve\conclus1on from this stud} thdtgthere,;“
is no ev1dencn to support the hypothes;s trat Madlson studcnts enrolllnq
‘ in small classes will do better in reading than students enrolllng.ln large
élasses. : L : - : - e ST
, N - [T . ..f-l .'
' I "-R . . 0' ‘
o » ". ’
c - '

J, "‘
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Sex o -
: ~ Long. .~ Year 1 . Year 2 Year 3

. N - "% N
—_ . N

=z
e

)
=
)

‘Male 48.6 244 '50.3 847 - 49.0 ° 409 50.7 © 815
*+ ©  Female 51.4 258 49.7- 838 51.0 - 426 45.3 794

9 Total 502 1685 - - 835 - 1609

SES ' o .+ (Scale of 0 to 15) o ' .
Loﬂgk  Year 1 !
Median ) . 9.35 9:54
" Mean g _ 8.68 ‘ 9.06
Standard Deviation - =  5.21 5.53

A ) N - - 482 . 1369

:Ciass Size *.(Average enrollment for four quarters)

. , C o . ? Longitudin;i’Sample' .IQ - _ .
R N  Year'l - Year'2 Year 3 el
L ‘ ' Median | : 23.03 23.74' ‘ 23.86.
" Mean . 24.09 123.47 5 23.72
hSténéar@‘Deviafioh o 3.20 . :_2.68 _ . 2?;7

N ‘ oo 517 - - 517 . 517

* Yearly Samples

 Year 1 . Yeai 2 Year 3

Median l ' 23.60 " 2366 ) 23.24 . °
Mean . 23.62 . 23.59 23.59
Standard ngiation s .2.72_ - 3.15 2.31

';N 1708 852 1617

. ° . o




Attitude Test

Median
SO Mean -
" standard Deviation

N

Attitude-Picture Test

Median
- Mean
"Standard Deviation

oo

. N

‘Attitude Questions’

P

(15 items)

. (13 :items)

Question 1

-29-
i
Long. Year 2
L\
6.90 6.72
. 7.27 7.14 )
3.71 348 o - ' .
514 851 : ‘ A
Iong.’ Year 3
6.70 " 6.70 B
6.81 6.82 .
2.99° 2.96.
517 1617

Question 2

¢
. Long.
L Median, 3.09
Mean 2.9%
Standard Deviation .96
- N . 517 .
e

Year 3 Long. Year 3
3.13 3.03 3.13
3.03 2.88 2.93

.94 1.10 "1.09

1617 517 ¢ 1617
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IO ;hianguage'

Year 1

Mean - e 110.52 .

¥

Standard.peviation : " 12.55
uN,.,_”_u_"_?N“tf§> 492

. ) ~s

i

10 —_an—lanéuage

Long.

108.65 -
13.69
1616

‘Year 1:--

Mean . © 108.42

e " Standard Deviation 14.10 _

N, T : . 497,

"106.30

14.90
1639

IQ ~ Total
Long.
Mean - . . ' 110.44
Standard Deviation =~ 12.81
- : v,

ey
AN
.
-
>
s
.
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CAT - Voéabuiary (First.Grade)

o

T o : Long ;-

~31-~

‘Mean o ’ ' 78.59

._,_x Standard Deviation . 10.54
o N o 496
~ CAT - Comprehepsion ‘ (First Grade)

: . A -

- Yong.

~

Mean : . 12.72

r

o .‘-; Standard Deviation 6.46

N - . 481

CAT - Total (First Grade),

© Long.

S

(A

' Mean ' 5 ‘ 91;955'.

Standard Deviation -~ - 15.44

N e o 481 . -

CAT - Vdéﬁbuiary (Second Grade)’

Long.

- - s

’

Mean - _ Iy S 34.49 "

. “ L2}
. Standard. Deviation - 5.89"
N . ' 510

*,
w2
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CAT - chprehensionxﬂSecond Grade)

Long.

. Mean - ' - 30.80
© Stahdard Deviation - 10.31
N o : 510

CAT - Total (Second Grade).

. o . Long;

Year 2

30:60
10.41

827

" Year 2

Mean e " 65.29
Standard Deviation  15.25
N - - . 7 510

L

- STEP

Long.

65.01
15.49.

828

Mean ;.”» _  30:94
. Standard Deviation .  9.75

N 517
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Teacher Ratings -

e . ' Percentages

L . Rating  long. Year 2
N .I .8 , 1.2
. 2 8.1 8.1,
. 3 28.6 . 26.6
Teem 1 » 4 26.5 270
5 136.0 37.1
N = 472 '777
& , . * G
l A 1.3 1.5
2 9.6 9.5
Ctem 2 3 24.8 . 24.4
tem 4 125.9 26.2
. * 5 38.4 38.4
N = 471 776
¢ v )
7 § ~
- v ‘ 3
° g
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W parent ‘Ratings .
i Perccntaqes‘

e

S R L ' . Resporise long.  Year 2

-

S . 0.0 0.0
: 2 0.0 . 0.4
Item 1 3 18.5 16.1
; 4 26.5 26.1
5 55.0 ' 57.3
N = 426 " 694
’ 1 1.2 0.9
2 1.2 1.3
Ttem 2 3 22.1 .. 20.8
N ) 4 - 20.0 20.1
5. 55.6 57.0
; N = 426 703

- 1 1.9 1.6
N ‘ ‘ 2 2.1 2.0
Item:3 3¢ 25.4 26.0
' 4 20.2- . 20.6
> 5. 50.5. 49.8
' T N= 426 - .703.

PR 1 0.2. . 0.3 -

S ‘2 1.4 1.0
Item 4 B 3 12.0 ©13.1
. ] o L 4. 15.3 16.6
< - T W £ 69.0

703

2
Il
'n
N
o

6.6.. "' 5.3
~19.9

37.1 37.4
/38.0 37,4

703

\\\\a.A~, 20.6 .© 19.6

Item 6. . A . 79.4 80.4

LT S o \\?r=* 427 . 694

o oow
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APPENDIX B

. SAMPLE ITEM FROM THE -
ATTITUDE-TOWARD~READING TESTS
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APPENDIX C
‘.PARE:NTSl' AND TEACHERS' RATINGS FORMS
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Child's Hame

School
| : |
For each statendent below, please mark how wall that statemant describeg

R

.'2.'

3‘

[

liy chiid likes school.

My child likes to receive bookis” as gifﬁs.

1

» Hot at all

1
ks

llot" at all

Sonetines

I3

Sometines

4

: 1. 2 2 . 3 4 - " 5, L
Not at all =~ . Sonetimes Very nuch
Iy child likes to reald_.. ’
R | 2 .3 -
Mot at all ‘ - Sometimes Very ouch

Very nuch

" ¥y chiid wants very much to learan how to read., .

2 “:.‘"e‘. : 3 o [}. ' ‘ Y ' 5

Very much

5. How often does your child rezd books ox magazines. at home?

.7.

Every day

P a, _
’ N
..t & ba About 4 tinmes a weel:
S ¢’ About twlce a weel:
. R d. Less than once a weak
. - ks
R . N . - . R R
*6. Do you. read to your child? R
‘d. Yes . Y e
b. Ho g o

Does your child have a public library card?

v

"a.

b.

Does '}‘oﬁr child bring

¥,

Y e

b

Yes R
o e k

o

E .

books hone from school

+

Yes

to read?

Tyour child.’ Circle a high number if the staterent is very true of youwm
child; circle a low number if the statemen

t is not at all true of your '
- chdild. ' :

-
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‘ - ’ TEACHER INTER\.’IEW Pa@d. PR g - ¢
. ¢, PART TWO: TEACHERS' RATING OF THEIR STUDENTS' INTEREST IN READING
'__ . .-.\ ‘ ) )
: Yoo L .
On a class list of your students, SPease rate .each student on two -
characterlstlcs- . 1,4 ‘ - e
S (1) how interested he or she is in lcarnlng to read, and -
0o (2) how much'he or she enjoys readlng.
Use the following scales to make your rating: .
(1) sStudents' interest in learning to read -
: . 2 . 7
1 2 3 T e 4 "5 ‘
No interest in ) Average interast ©  Very great interest
learning to read- in' learning .to read i learning: to read
- ¢ : . S DR t
.~ (2) Students' enjoyment éf reading
1 2 3 4 5
Dislikes readlng Average enjoyment Likes reading.
very much of reading very much
’ ’
) i
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